Abstract Some studies have demonstrated that physiotherapists have a high prevalence of low back pain (LBP). The association between physiotherapy students, who are potentially exposed to the same LBP occupational risks as graduates, and LBP has never been demonstrated. The objective of the study is to evaluate the association between undergraduate physiotherapy study and LBP. The study design includes a cross-sectional study. A questionnairebased study was carried out with physiotherapy and medical students. LBP was measured as lifetime, 1-year and point prevalence. Bivariate and multivariate analyses were performed to find the factors associated with LBP. Bivariate analyses were also performed to assess differences between LBP characteristics in the two courses. 77.9% of the students had LBP at some point in their lives, 66.8% in the last year and 14.4% of them reported they were suffering from LBP at the moment of answering the questionnaire. Physiotherapy students reported a higher prevalence of LBP when compared with the medical students in all measures. In the logistic regression model, physiotherapy students (A-OR 2.51; 95% CI 1.35-4.67; p = 0.003), and being exposed to the undergraduate study for more than four semesters (A-OR 2.55; 95% CI 1.43-4.55; p = 0.001) were independently associated with LBP. There were no differences between the courses concerning pain intensity and disability. As it was a crosssectional study, we were not able to observe accurately if there is an increasing incidence of LBP during the course. Also, we did not intend to identify which activities in the course were associated with the development of LBP. This study clearly demonstrated an association between undergraduate physiotherapy study and LBP. The length of course exposure is also associated with LBP.
Introduction
Low back pain (LBP) is the leading cause of disability and inability to work, and expected to affect up to 90% of people at some point in their lives [1] . Many studies have attempted to identify and evaluate the contribution of different demographic, physical, socioeconomic, psychological, and occupational factors to the development of spinal pain. It is interesting that 37% of LBP worldwide are attributable to occupational risk factors, which represent many potentially preventable sources of pain [2] .
Some studies have demonstrated that physiotherapists have a high prevalence of LBP [3] [4] [5] [6] [7] . The activities of these professionals are related to the development of this pain [3, 4, 7] . It is estimated that up to 60% of LBP events in this group occur as a consequence of work-related injuries [3] [4] [5] [6] [7] . Many physiotherapists report the onset of LBP during undergraduate course [7] . In fact, physiotherapy students are potentially exposed to the same LBP occupational risks as graduates, such as poor working postures and frequent manual handling activities, often undertaken in difficult environments and with variable training regarding personal safety.
In order to evaluate the association between undergraduate physiotherapy study and LBP, we developed a prevalence study with physiotherapy and medical students, analyzing the possible confounding factors in a logistic regression model. We also aimed to verify if LBP is more severe and disabling in physiotherapy students.
Method

Design and sample
This cross-sectional study was carried out at the University of Caxias do Sul, a private university in the state of Rio Grande do Sul, Brazil. A self-administered questionnaire was completed by medical and physiotherapy students. The students were invited to become involved in the study during their classes. All classes of both courses were visited by the researchers during the data collection period. After accepting to participate in the study and signing the letter of consent they completed the questionnaire, which took approximately 20 min.
The study was submitted to the Ethics and Research Committee of the University of Caxias do Sul and began after approval (n. 074/08) and no funds were received in support of this work.
Instrument
With the structured questionnaire, the following variables were collected: gender, age, program, length of study (in numbers of semesters), height, weight, tobacco use, physical activity, depressive symptoms, presence of LBP and its features. The students were asked about their height and weight; the body mass index (BMI) was calculated with these two variables.
The Beck Depression Inventory was used to evaluate the presence and severity of depressive symptoms among the students. This instrument consists of 21 questions, each question scores 0-3 with a total scoring from 0 to 63. It considers depression if the total score is [14, which has a 93% true-positive rate and 18% false-positive rate [8] .
The International Physical Activity Questionnaire (IPAq) was used to classify the level of physical activity. This instrument was developed by the World Health Organization and it is frequently used worldwide. Its advantage is that IPAq evaluates physical activity in many aspects of the daily routine rather than only in one isolated aspect (i.e. leisure time). The IPAq evaluates the daily activity in four dimensions: professional, domestic, during transportation and leisure. Therefore, we were able to classify the physical activity as low, moderate or high [9, 10] .
The students were asked if they have ever suffered LBP at some point of their lives (lifetime prevalence), if they suffered LBP in the last year (1-year prevalence), and if they were suffering LBP at the moment they were fulfilling the questionnaire (point prevalence). LBP was defined as pain in the area from below the ribs to the hips [11, 12] . People who had presented LBP in the last year were asked about duration of the pain, and it was classified as acute, if less than 3 weeks; sub acute, from 3 weeks to 3 months; and chronic, if [3 months [12] . It was also asked if the pain irradiated to the lower limbs (sciatica) or stayed only in the lumbar region [12] .
Pain intensity was assessed by the numerical rating scale, ranging from zero (no pain) to ten (worst pain) [12] . Medication use and seeking care due to LBP were also assessed with the questionnaire. Disability was verified by four questions of the Oswestry Disability Index (ODI), i.e., lifting, walking, sitting and standing [13, 14] .
Statistical analysis
All statistical analyses were conducted with SPSS 16.0 (SPSS, Chicago, IL, USA). The categorical variables were presented as proportion. The continuous variables were submitted to the Kolmogorov-Smirnov test to verify normal distribution and were presented as mean plus standard deviation or median plus interquartile interval, depending on distribution.
In order to verify factors associated with the presence of LBP currently among the students, bivariate analysis was performed using the chi-square test. The variables tested were gender, age, program, length of study, tobacco use, BMI, depression, and level of physical activity. The continuous variables such as age, phase of course, and BMI were transformed as categorical variables. All variables that achieved a level of significance in the bivariate analyses were inserted into a logistic regression model, in order to observe their independence from each other. The results were presented in adjusted odds ratio and confidence interval for 95%. Statistical significance was accepted at the level of p \ 0.05.
Bivariate analyses were also performed to assess differences between LBP characteristics in the two programs using the chi-square test for categorical variables and Mann-Whitney test for continuous variables.
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Results
Four hundred and sixteen students were evaluated, 207 (49.76%) being medical and 209 (50.24%) physiotherapy students. The majority of the students were women (73.1%), and the mean age was 21.68 years. Table 1 demonstrates the general characteristics of the sample and the comparisons between the programs. It is observed that the proportion of the female is higher in the physiotherapy program than in the medical program, the physiotherapy students are slightly younger than medical students, and prevalence of tobacco use is higher in physiotherapy. Overall, 77.9% of the students had LBP at some point in their lives, 66.8% in the last year and 14.4% of them reported that they were suffering from LBP at the time they answered the questionnaire. Physiotherapy students reported higher prevalence of LBP compared with the medical students (Fig. 1) . Table 2 demonstrates bivariate analyses concerning the factors associated with LBP. Program, duration of exposure to the program, and gender were the variables associated with LBP. The other variables did not achieve a level of significance during this phase of analysis. In the logistic regression model with these three variables, only the physiotherapy program and more exposure to the course were independently associated with pain (Table 3) . Physiotherapy students were 2.51 times more likely to have LBP (95% CI 1.35-4.67; p = 0.003). Besides, subjects exposed to more than four semesters of the undergraduate study had 2.55 times more chance of having LBP (95% CI 1.43-4.55; p = 0.001). Table 4 presents the characteristics of LBP between the programs. In relation to duration of pain in the last year, 11.5% experienced chronic LBP (p = 0.445). It was observed that the physiotherapy students are more likely to have sciatica than medical students (p = 0.003). 
Fig. 1 Prevalence of LBP
Concerning the severity of pain, there were no differences between programs in the numerical rating scale (p = 0.445) and the four questions of ODI (p = 0.290). Use of medication for pain relief was mentioned by 33.3% of the students (p = 0.812). Differences were observed between programs in relation to seeking care because of LBP: medical students were less likely to seek care compared with physiotherapy students; and physiotherapy students were more likely to seek care from physiotherapists than medical students (p = 0.025).
Discussion
This cross-sectional study aimed to verify the existence of a higher prevalence of LBP in physiotherapy students. For this, medical students were chosen as a comparative group. First, we noted that the prevalence of LBP was higher in physiotherapy students compared with medical students. When the variables course, length of study and female gender were put into a logistic regression model, we observed that undergraduate physiotherapy study was independently associated with having LBP. To the best of our knowledge, this was the first study that clearly demonstrated the association between undergraduate physiotherapy study and LBP. There are many reports in the literature concerning the burden of work-related musculoskeletal injuries in physiotherapists [3] [4] [5] [6] [7] . West and Gardner [7] reported that 16% of physiotherapists first experienced their injury as students, whereas 56% reported their worst injury to have occurred within the first 5 years of working as a physiotherapist. The most common region of injury is the low back [3, 4, 6, 7] . In our study, only 17.7% of physiotherapy students had never experienced LBP.
Nyland and Grimmer [15] carried out a cross-sectional study to evaluate the prevalence of LBP among physiotherapy students. They found a 1 week LBP prevalence of 27%, 1 month of 44%, 1 year of 63% and lifetime of 69% [15] . Also, they concluded that, compared to the first year students, students at all other levels of study incurred a significantly elevated risk for LBP [15] . Finally, the authors compared their results with other prevalence studies and discussed the possibility of the undergraduate physiotherapy study being a risk factor for LBP [15] . Our study clearly demonstrated this association, observing that the undergraduate physiotherapy program involves 2.51 times greater chance of experiencing LBP.
Studies with physiotherapists who have already graduated reported a 1 year prevalence of LBP ranging from 22 to 62.5% [4, 6, 7] . These professionals routinely perform some activities that could be risk factors for development of back pain like manual therapy such as soft tissue mobilization, transferring dependent patients, assisting patients in gait, providing manual resistance, assisting with mat activities, and lifting heavy and cumbersome equipment. Campo et al. [3] conducted a 1-year prospective study with physiotherapists in order to verify the incidence of work-related musculoskeletal injuries in these professionals. They found a 1-year LBP incidence of 6.6%. Also, they observed that patient transfers and repositioning were the main risk factors for LBP. Our study showed the increased likelihood of LBP among the advanced students, who are more exposed to practical activities. In relation to severity of LBP, there were no differences between pain intensity and disability measured by ODI comparing physiotherapy to medical students. However, some findings in this study suggest that LBP can be disabling in physiotherapy students. For example, its was observed that 33.9% of physiotherapy students reported taking medication due to LBP, 25.1% needed to seek care because of back pain, and 13.3% of them had chronic LBP. Interestingly, Cromie et al. [4] reported that one in six physiotherapists changed settings or left the profession due to workrelated musculoskeletal injuries. These findings demonstrate the need for specific educational programs discussing the risk factors for developing LBP in the physiotherapy setting, as a way to prevent these events in this group.
One important limitation of our study is that, as it was a cross-sectional study, we were not able to observe accurately if there is an increasing incidence of LBP during the program. It was observed that students with five or more semesters had higher prevalence of LBP. This suggests that there is an increased risk for advanced students, who most often are exposed to practical activities. Also, we did not intend to identify which activities in the course were associated with the development of LBP. Finally, further studies could demonstrate if preventive activities and educational interventions can decrease the risk for developing LBP among these students.
Conclusion
The physiotherapy students are 2.51 times more likely to have LBP in a sample composed of medical and physiotherapy students. The length of course exposure also is associated with the presence of LBP, with a risk of 2.55 times. These findings suggest that preventive activities should be performed during the undergraduate physiotherapy program in order to alleviate or minimize the impact of LBP in these students. 
